Summary &mdash; This study focussed on the development and the application of an economic optimization model aimed at determining the optimal level of applied irrigation water under variable soil conditions and non-uniform water distribution, which maximizes the expected profits of a (risk-neutral) farmer. Subsequently, the model results have been used to evaluate and compare the profitability of 2 distinct irrigation methods for cotton, taking into account their uniformity of performance and their associated investment and operating costs.
. The yield of a given crop is also spatially variable as it is assumed to be directly dependent on the spatially variable water infiltration (Bresler et aL, 1981; Stern & Bresler, 1983; Warrick & Yates, 1987; Bresler & Laufer, 1988 (e.g., Seginer, 1978; Feinerman et aL, 1983) , spatial variability of water application was considered. However, the spatial variation was regarded as deterministic. Feinerman et al. (1985) (1985, 1986) .
Consider where Py is the income net of non-water variable costs per unit of yield ($ / kg) and P AW is the price of irrigation water ($ / m 3 H 2 0).
The optimization problem of a profit maximizer decision maker is given by:
The first-order condition for an optimum is:
When this condition is satisfied, water application is optimal since the field-wide expected addition to yield per added increment of applied water is just equal to the ratio of the price of water to income net of non-water variable costs. Note that the second-order condition is that: a2 E (1! / 3 (AW)2 < 0, i.e., the yield function f(bAW) should be concave.
Up to this point, we have not attempted to explicitly relate the uncertainty of b to its origin, but will do so now. As mentioned, the nonuniformity of water infiltration is assumed to be related to: (a) variability in satured hydraulic conductivity (soil dependent); and (b) variability in water application (irrigation dependent). Let R(x i ) and K(x ; ) be the rate of water application (mm/h) and the saturated hydraulic conductivity (mm/h) respectively at point x ; (the centroid of the ith subdomain). Following Walker (1979) , and Russo & Bresler (1981) , it is assumed that R (x ; ) and K (x ; ) are both spatially random functions with the following properties:
The Given R (x ; ) and K (x i ), the rate q ( Xi ) of infiltrated water at point x! , can be calculated (Dagan & Bresler, 1979) (G B ) , represent the set of all the points in the field in which K (x ; ) < R A = 2, (K (x i ) < RB = 7.2). In addition, note that the expectation and the variance of b (x i ) are given respectively by (see eq. 11) ¡; = q / R and s 2 b = s 2q R2 and remember that, for a given level of AW, the yield at each point of the field increases with 6 and decreases with s 2 b (see eq. 5). In case a, under uniform irrigation, s 2 R = 0 and q (x i ) = R for every i. Hence, 6 = 1 (no runoff) and s 2 b = 0 under both A and B irrigation systems. In case b, however, the number of points included in G A is much smaller than in G B (since R B > RA). Therefore, under The sensitivity of the optimal AW, E(Y) and E(n) to price of irrigation water showed (as expected) that raising water price implied a decrease in optimal water level as well as in expected profits. However, the increase in optimal E (x) in A, as compared to B, is relatively unaffected by water prices (Fig. 2) . The sensitivity of the results to the shape and the form of the crop-water production function was examined by adopting the following exponential yield function estimated by Saranga (1983) 
